Proteome-wide lysine acetylation profiling of the human pathogen Mycobacterium tuberculosis.
N(ɛ)-Acetylation of lysine residues represents a pivotal post-translational modification used by both eukaryotes and prokaryotes to modulate diverse biological processes. Mycobacterium tuberculosis is the causative agent of tuberculosis, one of the most formidable public health threats. Many aspects of the biology of M. tuberculosis remain elusive, in particular the extent and function of N(ɛ)-lysine acetylation. With a combination of anti-acetyllysine antibody-based immunoaffinity enrichment with high-resolution mass spectrometry, we identified 1128 acetylation sites on 658 acetylated M. tuberculosis proteins. GO analysis of the acetylome showed that acetylated proteins are involved in the regulation of diverse cellular processes including metabolism and protein synthesis. Six types of acetylated peptide sequence motif were revealed from the acetylome. Twenty lysine-acetylated proteins showed homology with acetylated proteins previously identified from Escherichia coli, Salmonella enterica, Bacillus subtilis and Streptomyces roseosporus, with several acetylation sites highly conserved among four or five bacteria, suggesting that acetylated proteins are more conserved. Notably, several proteins including isocitrate lyase involved in the persistence, virulence and antibiotic resistance are acetylated, and site-directed mutagenesis of isocitrate lyase acetylation site to glutamine led to a decrease of the enzyme activity, indicating major roles of KAc in these proteins engaged cellular processes. Our data firstly provides a global survey of M. tuberculosis acetylation, and implicates extensive regulatory role of acetylation in this pathogen. This may serve as an important basis to address the roles of lysine acetylation in M. tuberculosis metabolism, persistence and virulence.